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librium. Let R=the reaction of the rod concentrated at G, its center of 
gravity; /^coefficient of friction; W= weight of rod; ?— inclination of plane 
to horizon; 0=required angle. 

The reaction R at G is perpendicular to the plane, and is R= Wcos P; 
while Wsin fi is the pull down the plane. Now as friction acts opposite to 
the direction of motion, we get Wsin fi sin o—/x R. 

•'• Wsin P sin 0=n Wcos ft, or sin 0=/» cot ft; "=sin -1 C" cot /?). 

223. Proposed by G. B. M. ZERR, A. M., Ph. D., Philadelphia, Pa. 

A sphere, radius r=b inches, density 8=11.38, falls from a height h— 
500 feet, into a lake depth 1=40 feet Find time of falling to surface of lake, 
time of falling from surface of lake to bottom, and total time of falling. 
Also the velocity at the bottom. 

Solution by the PROPOSER. 

Let r=? inch = 7 V feet=radius of ball; flf=32.2=gravity; ej>=g=weight 
of unit volume of water; <5=density of air=. 001293; d=g ^weight of unit 
volume of air; i?iV 2 =resistance of air; R 2 v 2 =resistance of water; A=great- 
est sectional area of sphere— * r 8 ; fe=a constant=0.51 for the sphere; m= 
mass of sphere= T V0; t>!=velocity at surface of lake; v 2 =velocity at bottom 
of lake. Then the equations of motion are 

m tt- mg— Rv*...(l), mv^-=mg—Rv t ...(2). 

ma—Rv" 1 ' For the time ' T ' * rom rest t0 tne sur * ace of tne 
lake, R—R,, and the limits of v are and v,. 

. T-l f m i nfr |y fr"g) + i / (-fti)*>i 1 ( o\ 
- 1 ~ i ^gR, 0S [ l /(mg)-y(R 1 )v J \- (61 

For the time, 7\, from the surface to the bottom of the lake, R=R 2 , and 
the limits of v are V\ and v t . 



.-.r,= i 



I ™ lft _ [ [V(mg) + }/(R i )v l '][\/(mg)-}/(R t )v l ] ] . . 
S9R2 S I'W (mg)- i /(R t )v i n^(mg)+v(R i )v i ]\- W - 



From (2), x=mf vd l , . 
J mg—Rv* 

Between the limits v and V we get for x, 
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m, \mg-RVn 



For the velocity at the surface of the lake, J?==Ri, F=0, x=h, v=v u 
•••v, 8 =^(l-e-«*/»))...( 5 ). 

For velocity at bottom of lake, x=l, V=v x , R—R s , v=v 2 . 

Following Rankin: R x v*= kA ^ v \ R %v *= kA ° iV \ 

Jh^r^ =mm 0^£ = .0006X8. 

Since fe=500, J=40, we get: from (5), ^=162.447 feet; from (6), 
v t =10.0564 feet; from (3), T=5. 814 seconds; from (4), T, =1.773 seconds. 

T+ IN =7. 587 seconds=total time. These results would be slightly- 
changed for different values of R lt R t . 



number theory and diophantine analysis. 

Note on Problem 152. 

On referring to the memorandum book from which the problem was 
taken, I find that p is prime, for which case the theorem would appear to be 
true. Proposer. 

156. Proposed by R. D. CARMICHAEL, Anniston. Ala. 

If p and q are primes and m and n are any integers, find the cases in 
which the equation p m —q"=l may be satisfied. 

Solution by the PROPOSER. 

Some values, found by inspection, are given by Zerr in the Monthly 
for December, 1908. A complete solution may be effected by aid of the fol- 
lowing lemma (see Annals of Mathematics, Vol. 8, No. 4, p. 15). 

If x is a positive integer >1, x*—l has a prime factor not dividing 
x u —l (u<t), except in the cases t—2, x=2?-\, v>2; t=6, x=2. Such prime 



